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ABSTRACT 



A keyless chock operating system comprises a hollow, 
generally cylindrical body formed of rubber or other 
similar substance preferably having a shore hardness in 
the range of 50 to 60. The body has a central cavity 
therein formed to fit firmly over a chuck locking drum. 
Tightening the jaws is accomplished by adjusting the 
drill for ordinary drilling with a right handed bit, firmly 
grasping the outer periphery of the chuck operating 
device, and then turning on the drill. Loosening the 
chuck jaws is done in a manner similar to tightening 
them except that the drill is adjusted to reverse the 
direction of rotation. The chuck actuation may include 
a plurality of gripping beads in the passage that receives 
the chuck body for gripping the chuck when the rotary 
tool is actuat ed . The outer periphery of the chuck oper- 
ating device preferably has a plurality of indentations 
thereon to facilitate manual gripping of the device. The 
body may have a plurality of longitudinally aligned 
holes therein between its inner and outer edges. These 
holes permit the use of less material to make the device 
than if it were a solid body. The holes also assist in 
compressing the inner portion of the device around a 
chuck. The system includes a mounting adapter formed 
generally as a frustocone that fits inside the chuck oper- 
ation device, which is then slid form the mounting 
adapter onto the chuck drum. 

40 Claims, 6 Drawing Sheets 
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with a right handed bit, firmly grasping the outer pe- 

CHUCK ACTUATOR SYSTEM AND METHOD riphery of the body, and then turning on the drill. Loos- 
ening the chuck jaws is accomplished in a manner simi- 

BACKGROUND OF THE INVENTION Jar to tightening them except that the drill is adjusted to 

This is a continuation-in-part of applicant's copend- 5 reverse the direction of rotation so that it turns in a 

ing U.S. patent application Scr. No. 074,007, filed July direction that would facilitate removal of a conven- 

16, 1987. tional drillbit from a hole or loosen a conventional right 

This invention relates to apparatus and methods for hand threaded screw, 

operating chucks of rotary power tools and particularly The chuck actuation device included in the present 

to keyless operation of drill chucks and the like. 10 invention may include a plurality of beads in the passage 

Rotary took are commonly used to perform various that receives the chuck body. These beads aid in provid- 

operations such as drilling, screwing, sanding and the ing adequate force for gripping the chuck when the 

like. Rotary took are used not only by professional rotary tool is actuated. The beads preferably are aligned 

amateur craftsman but also by orthopedic surgeons in parallel with the longitudinal axis of the passage. Each 

operations such as installing artificial hip joints and 15 bead ^ may start at an outer edge and extend only 

bone screws. In orthopedic surgical procedures, it is halfway through the thickness of the cylindrical body, 

often necessary to drill into a bone and tap threads mto xh e beads on each side of the body are preferably 

it so that the bone will retain a threaded screw or the spaced at equal angles around the inside of the passage, 

like therein, « „ ™ The beads on the opposhe sides of the centeriine of the 

A typical rotary tool eludes an electric or fluid 20 rf ^ paMtity are angularly offset 

motor unit mounted within a housing having a handle • 

Se^ ^^^^S^ £ ™* Periphery of the chuck operating device 

2Sl^m^ maymclndeapl^^^ 

assembrytypicany includes a chiicklockmg drum cyh^ 25 tate manual grrppmg of the device. The body may have 
der and a chuck inner cylinder. The inner cylinder is a P 1 ^^ of longitudinally aligned holes therein be- 
threadedly received on the drive shaft, and the locking tween its inner and outer edges. The holes a&st the user 
drum cylinder is mounted concentric to the inner cylin- m compressing the inner portion of the device around a 
der. The chuck jaws are threadedly engaged in the chock and also permit the use of less material to make 
locking drum and are opened or closed in response to 30 the device than if it were a solid body. 

the locking arum being driven clodcwisc .or counter- BRIEF DESCRIPTION OF THE DRAWINGS 
clockwise relative to the shaft Shafts of rotary tool 

implements such as drills, screwdrivers and the like FIG. 1 is a plan view of a chuck actuating device that 

include shank portions that are designed to be gripped may be included in the present invention; 
by the chuck jaws. A typical chuck jaw structure is 35 FIG. 2 is a cross sectional view of the device of FIG. 

adjusted to receive differently sized tool shafts by turn- 1 showing longitudinal holes extending part of the 

ing the locking drum via a bevel gear positioned on a length of the body device; 

forward edge of the locking drum. The chuck jaws are FIG. 3 is a plan view of a chuck operation device that 

manually opened or closed with the aid of a chuck key. may be included in the present invention showing an 

The use of a chuck key to open or close the chuck 40 annular groove in the body; 
jaws has several disadvantages. The chuck key is easily FIG. 4 is a cross sectional view of the chuck opera- 
misplaced or lost, winch can cause problems particu- ^on device of FIG. 3* 

larly in surgical uses of rotary tools. Considerable time FIG. 5 is a cross sectional view of the device of FIG. 

may be wasted in changing tools in the chuck jaws. 1 showing longitudinal holes extending the entire length 

Several keyless chuck gripping devices are known in 45 of ^ device; 

^SL*** ^ sc ^/^ vaata S* have FIG. 6 illustrates the inner wall of the device of FIG. 
received little or no commercial acceptance. Previous j showing erippine beads thereon: 
keyte* clmck gripping devicesare difficult to install on mQ 7 mSesthe outer wall of the device of FIG. 

z^&EttSSss^ss: so ^^r^^^^^- 

Z^ZTSSSXEg? or bo time ^ £ -bodhnent of the 

chuck operation device that may be included m the 
SUMMARY OF THE INVENTION present invention; 

A keyless chuck operating system according to the 55 r FIG. 9 is a a cross sectional view ofthe device of FIG. 
present invention comprises a hollow, generally cylin- * 

drical chuck operation device having a body formed of FIG. 10 is a side elevation view of a cone-shaped 
a thermoplastic material, rubber or other similar sub- mounting adapter that may be used to mount the chuck 
stance. The body is preferably formed of an elastomer operation devices of FIGS. 1-9 on a rotary tool chuck; 
having a shore hardness in the range of 40 to 70. The 60 » and end view of the smaller end of the 

system further includes a mounting adapted that may be mounting adapter of FIG. 10; 

used to mount the chuck operation device on a chuck. FIG. 12 illustrates the mounting adapter of FIGS. 10 
The present invention is designed for optimum opera- and 11 used to mount a chuck operation device on a 
tion with a reversible rotary power tool, such as an rotary tool chuck; 

electric drill. The body of the chuck operation device 65 FIG. 13 illustrates a cone-shaped mounting adapter 
has a central cavity therein formed to fit firmly over the having a ribbed side; 

chuck locking drum so that tightening the jaw requires FIG. 14 is an elevation view of the larger end of the 
only the steps of adjusting the drill for ordinary drilling mounting adapter of FIG. 13; 
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FIG. 15 is an elevation view of the smaller end of the surfaces 82 and 84/ respectively. The annular grooves 

mounting adapter of FIG. 13; and serve the same function as the holes 20 of FIG. 1. 

FIG. 16 shows a chuck operation device according to Referring again to FIG. t the chuck operation de- 
the invention mounted on a rotary tool chuck. vice 10 is used to operate the jaws of a chuck by first 
tt^t^t ~„ ™™ 5 placing the body 12 on the chuck so that the inner walls 
DESCIUITIONOF ^TlffiPREFERED 14 firmly grip the outer surface of the chuck locking 
EMBODIMENT drum. It is recognized that chuck locking drums of 
Referring to FIGS. 1 and 2, a keyless chuck operating various diameters may exist The diameter of the pas- 
device 10 that may be included in the present invention sage 14 should be selected such that the body 12 will fit 
is formed as a hollow, generally cylindrical body 12. 10 upon the chuck drum! Since the body 12 is formed of an 
The body 12 includes a central passage 14 therein for elastomer, the diameter of the passage 14 may be 
receiving a chuck locking drum (not shown) of a type slightly less than the diameter of the chuck. The elasto- 
well known in the art used for electric drills and the mer permits the body 12 to stretch to fit over the chuck 
like. The walls of the central passage 14 may be textured drum. Since the invention is designed to remain upon 
to provide additional friction between the chuck drum 15 ^ e chuck when the rotary tool is being operated, the 
and the chuck operating device 10. The chuck operat- dameter of the passage 14 must not be large 
ing device 10 may be formed by a molding process enough to permit the body 12 to fall off the chuck, 
described in greater detail subsequently. The textured After cnuck operation device 10 is mounted on 
surface 14 may be formed by sandblasting the part of chuck, chuck jaws may be operated if the user 
the mold (not shown) used for forming the surface 14. 20 grasps the outer periphery of the chuck actuation de- 
Referring to FIGS. 1 and 6, a first plurality of bead 1 6 vice with one hand and turns on the motor of the rotary 
is formed on one half of the inner wall of the passage 14, «** with the other hand. Torque developed by the 
and a second plurality of beads 18 is formed on the other {o ™ on chuck from pressing the inner walls of the 
half of the inner wall of the passage 14. The beads 16 are , c . huck oPf*™ device 10 against the chuck will 
aligned with the longitudinal axis of the passage 14 and 25 tighten or loosen the jaws depending upon the direction 
are preferably spaced apart by about 30*. The beads 16 ^ hu< * to *f . mo * r h on * 
are preferably semicylh^ with a diameter of about J 1 * *™cc 10 is preferably formed 
i inch. The beads 18 are formed essentially identically ^7%? TZ? ^ * u 
with the beads 16 except that the beads 18 are angularly ^ 12?^t? 5* ^ 
offset from thebeadsl6 by about 15% as best shown in 30 ^J<>« device 10 to be mounted on a chuck and 
ttio tuo n Ur^^t .Ji Am^ir.L «t a. %a provides the firmness required to operate the chuck. 
™?« ^ chuck operation device 10 is preferably formed 
mtnSrS^ ^Ld^lT^™ J £ by molding using generally wen known molding tech- 
mvenjon and are not intended to Inmt the scope of the ^ Conventional molding practice would entail 



- r . , ,™ e % . - A _ , . 35 placement of a mold parting line in the center of the 
o 5f^ g r ^ ?u ™ y outer periphery of the body 11 However, a parting line 
W^^l^^f^ ^ u^* therem. These m theater of the body might interfere wiAanopera- 
holes are preferably about 30 apart, but may be spaced tor's grasping the chuck operating device 10. In particu- 
apart by any otter convement angle. The holes 20 pref ; ^ in^of the inventioTin orthopedic surgeryTthe 
ESS ^L^^ ^STf 22 of 40 center parting line could tear the surreal glovetf the 
the ^vlmdncal body and its outer wall 24. As shown m ^ Referring of FIG. 2, in order to provide a smooth 
#£iS?\? £** exten ^y.P art onter surface, the mold (not shown) for the device is 
ness of the body 1Z However, referring to FIG. 5, the formed to have its parting line and gate on a corner 32 
body may holes26 that extend the entire thick- defined by the beveled edge 34 between the curved 
ness of the body 12. The holes permit the use of less 45 aoewall and the flat surface 36. The parting line and 
material to manufacture the device 10 than if it were a gate rnay also be on the inner surfece 22. 
solid piece of matenaL The holes also assist the user in Referring to FIGS. 10-16, a mounting adapter 90 
compressing the device against the chuck of a rotary may be used to mount the chuck operation device 10 on 
« c . „ a chuck 92 as shown in FIG. 12. The mounting adapter 
Referring to FIGS. 1 and 7, the outer surface 24 of 50 90 is preferably formed generally as a hollow frusto- 
the device 12 may have a plurality of angularly spaced cone cone. Referring to FIGS. 10 and 11, the mounting 
mdentauons 28 therein. These indentations 28 assist the adapter 90 preferably has a cylindrical passage 93 
user m gripping the device when it is mounted to a drill therein having a sidewall 94 that is thinner at the nar- 
chuck. The indentations 28 may be spaced apart by any rower end 96 of the truncated cone than at the wider 
desired angle. In the illustrated preferred embodiment 55 end 98. Referring to FIG. 12, the narrower end 96 of the 
the indentations 28 are located between the holes 22 or mounting adapter 90 easily fits inside the central pas- 
M - sage 22 of the chuck operation device 10. The mounting 
Referring to FIGS, 8 and 9, the chuck actuator de- adapter 90 is then pressed into the central passage 14. 
vice 10 may be formed as a generally hollow cylindrical The larger end of the mounting adapter 90 with 
body 50 having a central passage 52. The central pas- 60 chuck operation device 10 mounted thereon is then 
sage 52 may be formed in a reduced thickness portion 54 placed adjacent the drum 100 of the chuck 92. The 
of the body 50. The inner wall surface may be textured chuck operation device 10 is then pushed toward the 
to enhance its ability to grip the chuck. The outer sur- chuck drum 100. The diameter of the cylindrical pas- 
face 56 of the body 50 may also be textured to provide sage 93 in the mounting adapter 90 is smaller than that 
increased friction between it and the hand of a user. 65 of the chuck drum 100. Therefore pushing the chuck 
Referring to FIGS. 3 and 4, the body may include a operation device 10 toward the chuck drum 100 as 
pair of annular recesses 80A and 80B located on oppo- shown in FIG. 12 causes the edge of the larger end of 
site sides thereof between its inner and outer curved the mounting adapter 90 to engage against the outer end 
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of the chuck drum 100. Referring t FIG. 16, if suffi- ' 4. The system of claim 3, further comprising means 

dent force is used to urge the chuck operation device 10 formed in the central passage for gripping the chuck 

toward the chuck drum 100, the chuck operation device drum. 

10 sides off the mounting adapter 90 ont the chuck 5. The system of claim 4, wherein the means for grip- 
drum 100. The unstretched diameter of the central pas- 5 ping the chuck drum includes a plurality of gripping 
sage 22 is smaller than the diameter of the chuck drum beads formed inside the central passage. 
100. Therefore, use of the mounting adapter 90 facili- 6+ The system of claim 5 wherein the gripping beads 
tates stretching the chuck operation device 10 by an are arranged such that a first group of gripping beads 
amount sufficient to place it on the chuck drum. The extends longitudinally from a first flat outer edge of the 
elasticity of the chuck operation device 10 then causes it 10 cylindrical body to a region near the longitudinal cen- 
to firmly grip the chuck drum 100 to restrict the chuck terline of the central passage, the first group of gripping 
operation device 10 from rotating on the chuck drum beads being spaced apart by generally equal angles and 
100. such that a second group of gripping beads extends 
Referring to FIGS. 13-15, the mounting adapter 90 longitudinally from a second flat outer edge of the cy- 
may include a plurality of ribs or ridges 102 on its outer IS lindrical body to the region near the longitudinal cen- 
surface 104. The ridges 102 may also be on the ends 96 terline of the central passage, the second group of grip- 
and 98. The ridges 102 serve to reduce friction between ping beads being spaced apart by equal angles generally 
the outer surfaces of the mounting adapter 90 and the equal to the angles for the first group of gripping beads, 
inner surface 22 of the chuck operation device 10. the second group of gripping beads being angularly 
FIGS. 14 and 15 show the ridges 102 to extend only a 20 offset from the first group of gripping beads to approxi- 
part of the distance around the curved outer surface 104 mately bisect the angles between each of the first group 
of the mounting adapter 90 only for convenience of of gripping beads. 

illustration. Actually the ridges 102 preferably extend 7. The system of claim 4, wherein the means for grip- 
completely around the mounting adapter 90 as shown in ping the chuck drum includes a textured surface formed 
FIG. 13. 25 inside the central passage. 

The mounting adapter 90 preferably is molded from 8. The system of claim 1, further comprising means 

an elastomeric material that has a low coefficient of formed in 4 the central passage for gripping the chuck 

friction with the material of the chuck operation device drum. 

10. The mounting adapter 90 also should have sufficient 9. The system of claim 8, wherein the means for grip- 
strength and rigidity to allow it to be inserted into the 30 ping the chuck drum includes a plurality of gripping 
central passage 22 and to permit the chuck operation beads formed inside the central passage, 
device 10 to be slid from it onto the chuck drum 100. 10. The system of claim 9 wherein the gripping beads 
What is claimed is: are arranged such that a first group of gripping beads 
t A system for operating a chuck of a rotary tool, the extends longitudinally from a first flat outer edge of the 
chuck including a plurality of jaws that may be tight- 35 cylindrical body to a region near the longitudinal cen- 
ened around a tool shank or disengaged from the shank terline of the central passage, the first group of gripping 
by rotation of a chuck drum relative to the tool shank, beads being spaced apart by generally equal angles and 
comprising: such that a second group of gripping beads extends 
a generally cylindrical body having a pair of end longitudinally from a second flat outer edge of the cy- 
surfaces and a curved outer surface, the body hav- 40 lindrical body to the region near the longitudinal ceil- 
ing a central passage extending between the end terline of the central passage, the second group of grip- 



ping beads being spaced apart by equal angles generally 

a radially inward facing wall formed in the central equal to the angles for the first group of gripping beads, 

passage configured for mounting the body on the the second group of gripping beads being angularly 

chuck drum; 45 offset from the first group of gripping beads to approxi- 

a generally radially outward facing gripping surface mately bisect the angles between each of the first group 

formed on the body and configured for being of gripping beads. 

grasped by a human hand; 11. The system of claim 8, wherein the means for 

the body including at least one recess formed in one gripping the chuck drum includes a textured surface 

of the end surfaces, the body being formed of an 50 formed inside the central passage, 

elastomer such that a user may manually compress 12. The system of claim 1, further comprising means 

the body around the chuck drum to exert a force formed in the curved outer surface of the body for 

thereon such that application of power to the ro- increasing friction between the body and the hand of a 

tary tool while the user compresses the body on the user of the device. 

chuck drum causes the chuck drum to rotate, 55 13. The system of claim 12 wherein the means formed 

thereby tightening or loosening the chuck jaws^ in the curved outer surface of the generally cylindrical 

depending upon the direction of rotation of the body for increasing friction between the body and the 

chuck drum; and hand of a user of the device comprises a plurality of 

a mounting adapter having a first end configured for longitudinal indentations in the surface, 

insertion into the central passage and a second end 60 14. The system of claim 1 wherein the mounting 

for engagement against an edge of the chuck drum adapter is formed generally as a frustocone having a 

so that the body may be slid over the adapter onto cylindrically longitudinal passage therein, 

the chuck drum. 15. The system of claim 14 wherein the mounting 

2. The system of claim % including a plurality of adapter includes means formed thereon for facilitating 
recesses formed in each of the end surfaces of the body. 65 the sliding of the body from the mounting adapter onto 

3. The system of claim 2 wherein the recesses are the chuck drum. 

generally cylindrical and have longitudinal axes aligned 16. The system of claim 15 wherein the means for 

generally parallel with the central passage. facilitating the sliding of the body from the mounting 
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adapter onto the chuck drum includes a plurality of spacing the first group of gripping beads apart by 

ridges formed on the outer surfaces of the frustocone generally equal angles; 

and extending between the ends thereof. extending a second group of gripping beads from a 

17. The system of claim 2 wherein the recesses extend second flat outer edge of the cylindrical body to 
into the body a distance less than half the thickness 5 the region near the center of the central passage; 
thereof. spacing the second group of gripping beads apart by 

18. The system f claim 2 wherein the recesses extend angles generally equal to the angles for the first 
completely through the body. group of gripping beads; and 

19. The system of claim 1 wherein the body includes offsetting the second group of gripping beads angu- 
an annular groove in each end surface thereof. 10 lariy from the first group of gripping beads to ap- 

20. The system of claim 1 wherein the body com- proximately bisect the angles between each of the 
prises a generally cylindrical outer portion having a first first group of gripping beads. 

thickness, a generally cylindrical inner portion having a 27. The method of claim 24 including the step of 
second thickness less than the first thickness, the inner forming the means for gripping the chuck drum to in- 
portion having a central passage formed therein for 15 elude a textured surface formed inside the central pas- 
mounting the body on a cylindrical chuck drum, and a sage. 

tapered portion connected between the inner and outer 28. The method of claim 21, further including the step 

portions, the tapered portion having a thickness equal to of forming means in the central passage for gripping the 

that of the inner and outer portions at the respective chuck drum. 

connections thereto. 29. The method of claim 28, including the step of 

21. A method for operating the chuck of a* rotary forming the means for gripping the chuck drum to in- 
tool, the chuck including a plurality of jaws that may be elude a plurality of gripping beads formed inside the 
tightened around a tool shank or disengaged from the central .passage. 

shank by rotation of a chuck drum relative to the tool ^ 30. The method of claim 29 including the steps of: 
shank, comprising the steps of: arranging the gripping beads such that a first group of 
forming a generally cylindrical body having a pair of the gripping beads extends from a first flat outer 
end surfaces and a curved outer surface; edge of the cylindrical body to a region near the 
forming a central passage in the body between the center of the central passage; 
end surfaces and configured for mounting on the ^ spacing the first group of gripping beads apart by 
chuck drum; J generally equal angles; 
forming a generally radially outward facing gripping extending a second group of gripping beads from a 
surface on the body configured for being grasped second flat outer edge of the cylindrical body to 
by a human hand; the region near the center of the central passage; 
forming at least one recess in one of the end surfaces; 35 spacing the second group of gripping beads apart by 
forming the body of an elastomer such that a user angles generally equal to the angles for the first 
may manually compress the body around the group of gripping beads; and 
chuck drum to exert a force thereon such that offsetting the second group of gripping beads angu- 
appucatkm of power to the rotary tool while the larly from the first group of gripping beads to ap- 
user compresses the body on the chuck drum 40 proximately bisect the angles between each of the 
causes the chuck drum to rotate, thereby tighten- first group of gripping beads, 
ing or loosening the chuck jaws, depending upon 31. The method of claim 28 including the step of 
the direction of rotation of the chuck drum; and forming the means for gripping the chuck drum to in- 
mounting the body on the chuck drum with an elude a textured surface formed inside the central pas- 
adapter having a first end configured for insertion 45 sage. 

into the central passage and a second end for en- 32. The method of claim 21, further including the step 

gagement against an edge of the chuck drum so of forming means in the curved outer surface of the 

that the body may be slid over the adapter onto the body for increasing friction between the body and the 

chuck drum. hand of a user of the device. 

22. The method of claim 21, including the step of 50 33. The method of claim 32 including the step of 
forming a plurality of recesses in each of the end sur- forming the means formed in the curved outer surface 
faces of the body. of the generally cylindrical body for increasing friction 

23. The method of claim 22 including the steps of between the body and the hand of a user of the device 
forming the recesses to be generally cylindrical and to to comprise a plurality of longitudinal indentations in 
have longitudinal axes aligned generally parallel with 55 the surface. 

the central passage. 34. The method of claim 21 including the step of 

24. The method of claim 23, further including the step forming the mounting adapter generally as a frustocone 
of forming means in the central passage for gripping of having a cylindrical longitudinal passage therein. 

the chuck drum. 35. The method of claim 34 including the step of 

25. The method of claim 24, including the step of 60 forming the mounting adapter to include means for 
forming the means for gripping the chuck drum to in- facilitating the sliding of the body from the mounting 
elude a plurality of gripping beads formed inside the adapter onto the chuck drum. 

central passage. 36. The method of claim 34 including the step of 

26. The method of claim 25 including the steps of: forming the means for facilitating the sliding of the 
arranging the gripping beads such that a first group of 65 body from the mounting adapter onto the chuck drum 

the gripping beads extends from a first flat outer to include a plurality of ridges formed on the outer 

edge of the cylindrical body to a region near the surfaces of the frustocone and extending between the 

center of the central passage; ends thereof. 



4,844,488 



37. The method of claim 22 including the step of 
forming the recesses to extend into the body a distance 
less than half the thickness thereof. 
. 38. The method of claim 22 including the step of 
forming the recesses to extend completely through the 
body. 

39. The method of claim 21 including the step of 
forming the body to include an annular groove in each 
end surface thereof. 

4a The method of claim 21 including the steps of 
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forming the body to comprise a generally cylindrical 
outer portion having a first thickness; 

forming a generally cylindrical inner portion having a 
second thickness less than the first thickness, the 
inner portion having a central passage formed 
therein for mounting the body on a cylindrical 
chuck drum; and 

forming a tapered portion, connected between the 
inner and outer portions, the tapered portion hav- 
ing a thickness equal to that of the inner and outer 

portions at the respective connections thereto. 
* * * * * 
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